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1.  GAS  INDUSTRY 


Well-Head  Price  Fixing 

Clark,  G.  WELL-HEAD  PRICE  FIXING. 
Am.  Gas  Assoc.  Monthly  29,  331-333  (1947) 
July-August. 

The  Corporation  Commission  of  the  State  of 
Oklahoma  issued  two  orders,  one  of  which  is  of 
legislative  character,  fixing  the  price  of  natural 
gas  at  the  well-head.  This  paper,  originally 
presented  at  the  American  Gas  Association 
Natural  Gas  Spring  Meeting  in  Chicago,  April 
30-May  1,  is  a  discussion  of  the  fundamentals 
and  some  problems  which  might  be  involved  in 
state  attempts  to  fix  well-head  prices. 

L.  Ciboch 


2.  APPLIANCES 


Gas  Air  Conditioning 

ALL  GAS  AIR  CONDITIONING  NOW  RE¬ 
ALITY.  Am.  Gas  Assoc.  Monthly  29,  319,  376 
(1947)  July-August. 

In  this  article  the  availability  of  year  round 
gas  fired  air  conditioning  for  domestic  use  is 
discussed.  A  graph  which  indicates  the  year 
round  load  by  the  months,  January  through 
December,  is  shown. 

E.  F.  Davis 


Gum  Filters  on  Appliances 

Vixler,  L.  F.  FLOW  OF  GAS  THROUGH  GUM 
FILTERS  ON  DOMESTIC  GAS  APPLI¬ 
ANCES.  Gas  Age  100,  26-30  (1947)  August  7. 


based  on  the  Poiseuille  law  for  laminar  flow  in 
single  channels  since  in  this  case  flow  varies  as 
the  fourth  power  of  the  diameter.  The  equation 
is  simply  a  restatement  of  Darcy’s  law  ^  for 
laminar  flow  through  porous  media. 

J.  D.  Parent 


Outside  Design  Temperatures 

Holladay,  W.  L.  DETERMINATION  OF 
OUTSIDE  DESIGN  TEMPERATURES.  Heaf- 
ing,  Piping,  &  Air  Conditioning  19,  117-122 
(1947)  July. 

A  proposed  method  of  obtaining  an  outside  de¬ 
sign  temperature  from  U.S.  Weather  Bureau 
data  is  discussed.  Several  tables  and  nomo¬ 
graphs  are  illustrated. 

E.  F.  Davis 


Radiant  Heating 

Vanderwell,  R.  G.  PRACTICAL  POINTERS 
ON  RADIANT  HEATING  DESIGN.  Heating, 
Piping,  &  Air  Conditioning  19,  69-71  (1947) 
July. 

The  first  of  a  series  of  articles  on  the  design  of 
radiant  heating  systems  discussing  the  selec¬ 
tion  of  panel  and  room  temperature  for  best 
results  is  presented. 

E.  F.  Davis 


Utilization  Research 

RESEARCHES  ON  GAS  UTILIZATION.  Gas 
Research  Board  {British)  Sth  Annual  Report 
1946,  29-46. 


The  flow  equation  used  by  the  author  is  not 
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A  brief  report  of  the  research  on  gas  utilization 
now  in  progress  under  the  direction  of  the  Gas 
Research  Board  is  given.  The  following  pro- 


Srams  are  outlined  and  discussed:  fundamen¬ 
tals  of  combustion,  substitutes  for  meter 
leathers,  radiant  heating  and  drying,  inter¬ 
changeability  of  CO,  H2  mixtures  with  methane 
and  conversion  of  sink  water  heaters. 

E.  F.  Davis 


3.  COMBUSTION  AND 
INDUSTRIAL  FURNACES 


Furnace  Atmospheres  for 
Sintering 

Webber,  H.  M.  and  Hotchkiss,  A.  G.  FUR¬ 
NACE  ATMOSPHERES  FOR  SINTERING. 
II.  Indtistrial  Heating  14,  1084,  1086,  1088, 
1090,  1092,  1094,  1096  (1947)  Jvly, 

Methods  have  been  developed  for  the  produc¬ 
tion  of  suitable  atmospheres  for  use  in  sinter¬ 
ing  of  a  wide  range  of  materials  employed  in 
the  powder  metal  industry.  In  addition  to  hy¬ 
drogen  (previously  discussed  in  Part  I  Gas 
Abstracts  3,  106  (1947)  Jvly)  other  suitable 
furnace  atmospheres  are  obtained  by  cracking 
anhydrous  ammonia  over  a  catalyst  to  form  a 
highly  pure  hydrogen-nitrogen  mixture  or  by 
partially  burning  fuel  gas  to  form  mixtures 
rich  in  nitrogen.  A  typical  atmosphere-gas  con¬ 
verter  for  reforming  fuel  gases  consists  of  a 
water  jacketed  combustion  chamber  with  cooler 
and  purifier  auxiliaries.  A  plot  is  included  of 
the  equilibrium  relationships  between  the  re¬ 
actions  for  powdered  iron  sintering,  namely 

Fe0  4-H2  ^tFe-l-HaO 

and  FeO  +  CO Fe  -i-  CO2 
and  can  be  utilized  in  judging  the  oxidizing  or 
reducing  properties  of  furnace  atmospheres 
containing  H2,  H2O,  CO  and  CO2.  Comparative 
costs  are  discussed. 

C.  Von  Fredersdorff 


Furnace  Lining  Heat  Losses 

McCullough,  J.  D.  HEAT  LOSSES  IN  FUR¬ 


NACE  LININGS.  Am.  Gas  J.  167, 29-32  (1947) 
Jvly;  Petroleum  Refiner  26,  112-117  (1947) 
July;  Blast,  Furnace  &  Steel  Plant  35,  817-823 
(1947)  July. 

The  purpose  of  this  article  is  to  give  methods 
of  determining  quickly  and  easily  the  losses 
brought  about  in  furnaces  because  of  heat 
stored  in  and  conducted  through  furnace  lin¬ 
ings.  Many  types  of  heating  cycles  are  not 
covered,  but  it  is  hoped  that  sufficient  back¬ 
ground  information  is  given  to  answer  the 
majority  of  more  common  cycles  encountered 
by  the  furnace  engineer. 

Excerpt  from  article 


McCullough,  J.  D.  HEAT  LOSSES  IN  FUR¬ 
NACE  LININGS.  Part  2.  Am.  Gas  J.  167,  36-38 
(1947)  August. 

A  discussion  of  heat  storage  and  heat  losses 
from  furnace  linings  showing  the  comparison 
between  continuous  and  intermittently  fired 
furnaces  is  given.  Charts  which  show  the  heat 
transferred  in  several  weights  of  insulating  fire 
brick  and  the  method  of  computing  annual 
savings  when  reducing  this  heat  loss  are  pre¬ 
sented. 

E.  F.  Davis 


Gas  Turbine 


Neilson,  A.  B.  AN  INTERNAL-COMBUS¬ 
TION  UNIT  AND  GAS  TURBINE.  Gas  &  OU 
Power  {British)  42,  173-178  (1947)  June. 

A  combination  is  suggested  of  a  reciprocating 
engine  and  gas  turbine  in  which  gas  produced 
in  the  internal  combustion  engine  is  not  ex¬ 
panded  until  it  reaches  the  turbine.  The  idea 
involves  a  precombustion  of  fuel  while  the  pis¬ 
ton  of  the  engine  is  held  stationary.  The  com¬ 
bination  unit,  which  is  started  by  admitting 
compressed  air  from  a  reservoir  to  the  turbine 
and  which  can  operate  either  by  the  piston  or 
by  the  turbine  or  both,  has  the  following  ad¬ 
vantages  claimed  for  it:  (1)  relative  indepen¬ 
dence  of  any  other  supply  apparatus,  (2) 
high  power  to  weight  ratio,  (8)  high  speeds 
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possible  in  a  turbine  of  relatively  small  space, 
(4)  flexible  operation,  and  (5)  high  thermal 
efficiency.  A  general  arrangement  of  the  com¬ 
plete  unit  is  shown. 

C.  Von  Fredersdorff 


Infra-Red  Drying  Ovens 

INFRA-RED  HEATING  BY  GAS.  Coke  &  Goa 
(Bntish)  9,  189-191  (1947)  Jtdy. 

A  description  of  several  gas  fired  infra-red  dry¬ 
ing  ovens,  now  in  use  in  England,  is  given.  The 
chief  use  of  these  ovens  is  for  drying  paints  and 
plastics.  It  is  stated  that  considerable  difficulty 
has  been  encountered  in  drying  clay  shapes  of 
more  than  1^  inches  without  cracking. 

E.  F.  Davis 

The  following  article,  which  has  not  been  ab¬ 
stracted,  is  called  to  your  attention: 


Cullen,  0.  E.  GAS  CHEMISTRY:  ITS  ROLE 
IN  METALLURGY.  Steel  121,  87-88, 120,  122, 
124  (1947)  July  7. 


4.  CARBONIZATION  AND 
GASIFICATION 


Coal  Ash 


Cave,  G.  A.  COAL  ASH:  CHEMICAL  COM¬ 
POSITION  AS  A  GUIDE  TO  BEHAVIOR  IN 
FURNACES.  Brit.  Coal  Util.  Rea.  Aaaoc. 
Monthly  11,  141-149  (1947)  May. 

An  explanation  of  the  relationship  of  the  chem¬ 
ical  composition  of  coal  ash  to  the  slag  viscosity, 


softening  temperature  and  clinker  formation  is 
given.  Methods  of  analysis  and  procedures  are 
given. 

G.  M.  Platz 


Coking  Oil-Sprayed  Coals 

Mayfield,  P.  C.  CARBONIZATION  OF  COAL 
SPRAYED  WITH  OIL.  Blaat  Furnace  &  Steel 
Plant  35,  833-836  (1947)  July. 

A  description  of  a  year’s  operation  of  coking 
oil-sprayed  coals  is  given.  Details  of  operation 
are  given.  No  apparent  change  in  gas  analysis 
was  noted,  while  an  increase  in  both  gas  and 
tar  production  was  noted.  It  was  established 
that  more  coal  was  actually  charged  per  oven 
using  oil-sprayed  coal. 

G.  M.  Platz 


Gas  Manufacture 


Knight,  G.  F.  GAS  MANUFACTURING 
TRENDS  IN  NORTH  AMERICA.  Canadian 
Gaa  J.  40,  190-196  (1947)  Auguat. 

See  Gaa  Abatracta  3,  128  (1947)  Auguat  for 
abstract. 


Gas  Manufacture 


FOUR  NEW  WAYS  TO  MANUFACTURE 
HIGH  B.T.U.  GAS  FROM  COAL.  Chem.  Eng. 
54, 104-106  (1947)  Auguat. 

This  is  a  staff  article  taken  from  the  testimony 
on  the  Federal  Power  Commission  Docket  G  680 
(Natural  Gas  Investigation)  and  gives  a  very 
general  description  of  the  Fischer-Tropsch, 
Lurgi,  Bergius,  and  underground  gasification 
processes. 


H.  R.  Batchelder 


Phenol  Recovery 


TION  PROBLEMS.  World  Oil  126,  86-87 
(1947)  August  18. 


DISPOSAL  OF  AMMONIACAL  AND  EFFLU¬ 
ENT  LIQUORS.  Coke  &  Gas  1947,  202-206 
{July), 

A  discussion  of  the  advantages  of  recovery  of 
phenol  from  gas  plant  liquors  and  a  description 
of  one  type  of  plant  are  given. 

H.  R.  Batchelder 


This  is  a  most  interesting  and  excellently  illus¬ 
trated  set  of  articles  concerning  El  Paso's  “big¬ 
gest  inch”  line. 

J.  D.  Parent 


Carbon  Black  Production 


Water  Gas  Reactions 


Foster,  J.  J.  and  Vorum,  D.  A.  WATER  GAS 
REACTIONS.  Gas  23,  76  (1947)  July. 

This  article  reviews  briefly  the  experimental 
work  from  the  operation  of  a  miniature  water 
gas  set  carried  out  at  the  Battelle  Memorial  In¬ 
stitute.  Operating  techniques  and  gas  sampling 
methods  are  mentioned  and  some  preliminary 
observations  are  noted. 

S.  Katz 


Burstall,  F.  H.,  Lane,  F.  G.  and  Ditcham,  J.  B. 
CARBON  BLACK.  Coke  &  Gas  {British)  9, 
168-171  (1947)  June. 

This  article,  the  second  and  flnal  article  of  a 
series,  describes  a  procedure  for  increasing  the 
bulk  density  of  the  carbon  black,  produced 
by  an  impingement  method,  from  2.6  to  23.3 
lb.  per  cu.  ft.  Tests  for  moisture,  ash  content, 
acetone  soluble  material,  diphenylguanidine  ad¬ 
sorption,  and  particle  size  were  made  on  car¬ 
bons  made  from  tar  products  and  petroleum 
residues  to  determine  the  use  of  such  carbons 
in  rubber. 

G.  M.  Platz 


5.  NATURAL  GAS  AND 
NATURAL  GAS  CONDENSATES 


"Biggest  Inch"  Line 

Sterrett,  E.  TEXAS  GAS  GOES  ALL  THE 
WAY  WEST.  World  Oil  126,  64-67,  74,  76 
(1947)  August  18. 

Wilson,  G.  M.  INGENIOUS  TECHNIQUE 
FOR  BIGGEST  INCH  PIPE  FABRICATION. 
World  Oa  126,  78-82  (1947)  August  18. 

Wilson,  G.  M.  BIGGEST  INCH  CONSTRUC- 


Compresser  Station  Design 

Thiel,  B.  HOW  TO  PLAN  GAS  COMPRES¬ 
SOR  STATIONS  FOR  LONG-RANGE  EFFI¬ 
CIENCY.  Power  Plant  Eng.  51,  68-72,  126 
(1947)  July. 

The  author  discusses  details  of  compressor  sta¬ 
tion  design.  Foundations,  closed  vs.  open  water 
cooling  and  compressor  pipe  size  are  among  the 
topics  treated. 

J.  D.  Parent 


Condensate  Production  and 
Cycling 


Jones,  P.  J.  CONDENSATE  PRODUCTION 
AND  CYCLING.  PART  I.  CONDENSATION 
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IN  RESERVOIRS.  World  Oil  126,  32-36 
(1947)  Augtist  11. 

A  procedure  based  on  field  experience  is  pre¬ 
sented  for  estimating  condensation  in  reser¬ 
voirs.  The  author  points  out  that  in  equilibrium 
condensation  tests  on  a  retrograde  gas  there  is 
a  pressure  drop  at  fixed  mass  while  in  the 
reservoir  the  pressure  decline  is  due  to  with¬ 
drawal. 

J.  D.  Parent 


Jones,  P.  J.  CONDENSATE  PRODUCTION 
AND  CYCLING.  PART  II.  World  Oil  126, 
130-132  (1947)  August  18. 

The  effect  of  pressure  maintenance  and  expan¬ 
sion  on  liquid  recovery  is  discussed. 

J.  D.  Parent 


Corrosion 


Bacon,  T.  S.  REVIEW  OF  N.G.A.A.  RE¬ 
SEARCH  ON  GAS-CONDENSATE-WELL 
CORROSION.  Oil  Gas  J.  46,  257-258,  260-261, 
263  (1947)  July  26. 

Previous  work  on  distillate  well  corrosion  is 
summarized  in  this  article.  It  also  reviews  meth¬ 
ods  used  to  combat  it.  These  are  the  chemical 
treatment,  use  of  protective  coating,  and  use  of 
resistant  alloys.  At  present  there  is  no  known 
universal  chemical  that  would  resist  corrosive 
effect  in  all  the  wells ;  however,  chemicals  used 
most  frequently  for  this  purpose  are  listed. 
New  methods  of  applying  plastic  protective 
coating  make  it  desirable,  but  it  is  rather  ex¬ 
pensive.  The  U.  S.  Bureau  of  Mines  reported 
that  there  is  no  low  cost  alloy  that  showed 
resistance  to  corrosion;  however,  the  author 
thinks  that  if  the  more  expensive  and  resistant 
alloys  are  bought  on  a  large  tonnage  basis  the 
cost  would  be  reduced  considerably.  Work  is 
being  continued  on  natural  inhibitives  as  well 
as  known  inhibitors  which  can  be  injected 
into  the  well. 

S.  Mori 


Corrosion 


Hackerman,  N.  and  Shock,  D.  A.  SURFACE 
LAYERS  ON  STEEL  IN  NATURAL  GAS 
CONDENSATE  WELLS.  Ind.  Eng.  Chem.  39, 
863-867  (1947)  July. 

Rate  of  corrosion  in  high  pressure  condensate 
wells  can  be  correlated  with  the  type  of  surface 
layer  that  is  formed  on  the  coupons  inserted 
into  them.  In  a  highly  corrosive  well,  the  sur¬ 
face  layer  of  the  inserted  coupon  has  a  porous, 
relatively  thick,  adherent  coating.  An  inter¬ 
mediately  corroding  well  produces  a  thicker  but 
more  loosely  adherent  coating,  while  in  a  non- 
corrosive  well,  the  surface  layer  is  non-porous, 
thinner,  adherent  and  protective  for  the  base 
metal.  Laboratory  exposure  tests  were  also 
made  so  that  the  action  of  aqueous  solutions  of 
a  weak  acid  on  steel  coupons  in  the  absence  of 
air  and  in  the  presence  of  gaseous  and  liquid 
hydrocarbons  could  be  studied. 

S.  Mori 


Cycling 

Woods,  W.  H.  ECONOMICS 'OF  CYCLING. 
Oil  Gas  J.  46,  89,  91,  93  (1947)  August  16. 

A  general  discussion  of  cycling  is  presented. 

J.  D.  Parent 


Gas  Desulfurization 

Graff,  R.  A.  PURIFICATION  OF  NATURAL 
GAS  AT  WELL  HEAD.  Oil  Gas  J.  46,  69  (1947) 
August  2. 

This  article  is  essentially  an  announcement  of 
the  availability  of  small  amine-purification 
units  for  well  head  gas  desulfurization.  Plant 
costs  vary  from  $10  to  $16  per  Mcf. 

J.  D.  Parent 
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High  Pressure  Gas  Holder 

Noone,  M.  and  Grant,  A.  G.  THE  HIGH- 
PRESSURE  GAS  HOLDER.  Gas  Times  51, 
376,  377-379  {lMl)June  14;  Gas  World  129, 
772-778  (1947)  June  14. 

Some  notes  on  the  design  of  high  pressure  gas 
holders  are  given. 

J.  D.  Parent 


PGGE  Bay  Line 

Nabors,  R.  S.  RECONDITIONING  THE 
PG&E  BAYLINE.  Gas  23,  38-41  (1947)  A wflrwst. 

Pacific  Gas  &  Electric  Company  has  recently 
reconditioned  70,000  ft.  of  20  in.  line.  Details 
of  procedure  are  presented. 

J.  D.  Parent 


Propane  Recovery 


Stewart,  R.  M.  and  Hegwer,  A.  M.  CALCU¬ 
LATED  THEORETICAL  INCREASE  IN 
PROPANE  ABSORPTION  BY  LOWERING 
LEAN  OIL  MOLECULAR  WEIGHT.  Petro¬ 
leum  Refiner  26,  104-106  (1947)  July. 

An  inspection  of  the  absorption  factor  equation 
reveals  that  the  degree  of  absorption  varies  di¬ 
rectly  as  the  molar  oil  to  gas  ratio.  This  can  be 
increased  by  decreasing  the  molecular  weight 
of  the  oil.  The  authors  made  some  calculations 
to  show  the  effect  on  propane  recovery  from 
natural  gas  of  decreasing  this  value  over  a  given 
range.  For  a  given  gas  and  fixed  operating  con¬ 
ditions  propane  recovery  was  shown  to  increase 
continuously  and  significantly  as  the  oil  molecu¬ 
lar  weight  was  decreased. 

J.  D.  Parent 


Propane  Recovery 


Thornton,  D.  P.,  Jr.  INCREASING  PRO¬ 
PANE  RECOVERY  IN  EXISTING  GASO¬ 


LINE  PLANTS.  Petroleum  Processing  2,  583- 
584,  586,  689,  691  (1947)  August. 

Increased  demand  for  propane  makes  increased 
recovery  desirable.  The  author  considers  the 
costs  of  modernizing  natural  gasoline  plants  so 
as  to  increase  recovery.  Three  different  cases 
are  considered  in  detail.  Also  considered  are 
marketing  problems  resulting  from  the  changes 
in  plant  products.  The  reviewer  considers  this 
an  excellent  article  and  recommends  it  to  all 
natural  gasoline  plant  operators. 

J.  D.  Parent 


Purification 


Thompson,  V.  and  Graff,  R.  A.  NATURAL 
GAS  PURIFICATION  AT  BARKER  DOME, 
NEW  MEXICO.  Am.  Gas  J.  167,  34-36  (1947) 
August. 

See  Gas  Abstracts  3,  96-97  (1947)  June  for  ab¬ 
stract. 


Underground  Storage 

Todd,  R.  W.  UNDERGROUND  STORAGE 
OF  NATURAL  GAS.  World  Oil  126,  104,  106, 
108  (1947)  August  18. 

The  La  Galeta  gas  field,  eight  miles  up  the  coast 
from  Santa  Barbara,  Calif.,  is  an  important 
and  ideal  gas  storage  reservoir.  Discovered  in 
1929,  the  field  produced  for  a  number  of  years, 
and  in  1939,  when  formation  pressures  were 
becoming  low,  extensive  tests  were  made  to  de¬ 
termine  if  it  would  be  suitable  as  a  reservoir  to 
store  excess  gas  taken  during  summer  months 
from  other  fields,  and  have  it  available  for  im¬ 
mediate  use  during  high  demand  periods  in 
winter.  Tests  proved  the  reservoir  was  adapt¬ 
able  for  underground  storage  and  development 
of  the  project  was  started. 
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Author’s  abstract 


6.  PETROLEUM  AND 
SYNTHETIC  LIQUID  FUELS 

Commercial  Houdry  Units 

Hornberg,  C.  V.,  Keiper,  E.  D.  and  Chesney, 
R.  M.  USE  OF  BEAD  CATALYST  IN  COM¬ 
MERCIAL  HOUDRY  UNITS.  OU  Gas  J,  46, 
214-216,  242-243  (1947)  My  26. 

The  performance  record  of  bead  catalyst  in  the 
first  year  of  service  in  commercial  Houdry 
units,  as  exemplified  by  the  Socony-Vacuum 
Houdry  unit  at  Paulsboro,  has  been  excellent. 
Outstanding  from  the  operators’  viewpoint,  are 
the  relative  freedom  from  orifice  plugging  and 
the  smooth  regeneration  characteristics,  both 
of  which  should  materially  reduce  maintenance 
costs.  It  is  estimated  that  a  complete  six-case 
catalyst  change  could  be  made  during  a  routine 
shutdown.  Alternately,  the  catalyst  change 
could  be  made  without  a  complete  unit  shut¬ 
down  in  7  days.  Labor  requirements  for  cata¬ 
lyst  replacement  would  be  reduced  by  more 
than  90  per  cent.  These  improvements  in  the 
catalyst-change  operation,  plus  the  lower  cost 
of  bead  catalyst,  result  in  an  increase  in  annual 
refinery  profit  of  about  $40,000  for  a  standard 
10,000-bbl.-per-stream-day  Houdry  plant. 

Authors’  abstract 


Fischer-Tropseh  Process  in 
Germany 

Hall,  C.  C.  THE  OPERATION  AND  DE¬ 
VELOPMENT  OF  THE  FISCHER-TROPSCH 
AND  SIMILAR  PROCESSES  IN  GERMANY. 
J.  Inst.  Fuel  20,  66-76  (1947)  February. 

See  Gas  Abstracts  3,  113  (1947)  My  for  ab¬ 
stract. 


Synthetic  Fuel  Processes  in 
Germany 

Parker,  A.  OIL  FROM  COAL  PROCESSES 


IN  GERMANY.  /.  Inst.  Fuel  20, 128-129  (1947) 
June. 

The  development  of  synthetic  fuel  processes  in 
Germany  is  reviewed.  The  maximum  produc¬ 
tion  from  hydrogenation  plants  was  4  million 
tons  per  year  while  Fischer-Tropsch  plants 
produced  only  0.5  million  tons.  In  addition  2 
million  tons  from  petroleum,  1  million  tons  from 
coal  tar  distillation,  0.38  million  tons  of  benzol 
were  also  produced  annually.  The  potentialities 
of  hydrogenation  and  Fischer-Tropsch  as  a 
means  of  producing  oil  are  discussed  in  view 
of  uneconomic  operation  in  Germany. 

C.  H.  Riesz 


7.  ANALYTICAL  METHODS 
AND  TESTS 


Carbon  Monoxide  Detection 


Minchin,  L.  T.  THE  DETECTION  OF  CAR¬ 
BON  MONOXIDE  OR  TOWN  GAS  IN  AIR. 
Gas  J.  (Bntish)  251,  100, 106'  (1947)  Jtdy  9. 

This  paper  reviews  the  many  methods  in  de¬ 
tecting  CO.  The  methods  in  existence  are :  one, 
using  the  reaction  between  iodine  pentoxide 
and  CO  either  as  a  color  reaction  with  the  use 
of  H2SO4  or  as  an  accurate  determination  by 
the  Vanda  veer  trains;  another  is  the  catalytic 
oxidation  of  CO  by  the  O2  of  the  air  in  the 
presence  of  “Hopcalite” ;  a  third  method  em¬ 
ploys  the  reaction  of  CO  with  red  mercuric 
oxide  at  200^0.;  and  fourth  is  that  dependent 
on  the  absorption  of  infra-red  radiation  by 
traces  of  CO.  There  are  also  several  methods 
involving  the  reduction  of  palladous  salts  by 
CO.  One  method  uses  a  fresh  solution  of  pal¬ 
ladous  chloride  in  acetone-water  on  a  filter 
paper  before  each  test.  This  is  exposed  to  the 
atmosphere  to  be  tested.  The  color  change  is 
compared  to  a  standard.  Another  method  uses 
a  paper  saturated  with  a  PdCl2  solution.  Air 
to  be  tested  is  drawn  at  a  fixed  rate  through  the 
paper;  CO  can  be  determined  from  0.2%  to 
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0.01%.  “Mark  III  Carbon  Monoxide  Indicator 
Tube”  uses  silica  gel  impregnated  with  the  yel¬ 
low  potassium  pallado-sulphite.  CO  causes  the 
color  to  change  to  dark  brown  and  the  length  of 
brown  stain  estimates  the  amount  of  CO  pres¬ 
ent.  The  tube  is  so  sensitive  that  0.006%  can  be 
detected  in  two  minutes.  In  another  method  a 
similar  tube  uses  palladium-molybdenum  com¬ 
plex  on  silica  gel  and  depends  on  color  changes 
rather  than  the  length  of  stain.  A  diagram  of 
a  “Toxic  Gas  Detector”  is  given.  The  device  is 
used  with  either  the  palladium  paper  or  the  M. 
of  S.  tube.  The  apparatus  can  also  be  utilized 
for  other  gases  for  which  a  paper  test  is  used, 
such  as  HoS,  HCN,  SO2,  phosgene,  or  arsine. 

M.  C.  Miyaji 


Cooperative  Analysis 

Shepherd,  M.  COOPERATIVE  ANALYSIS 
OF  A  STANDARD  SAMPLE  OF  NATURAL 
GAS  WITH  THE  MASS  SPECTROMETER. 
J.  Research  Natl.  Bur.  Standards  38,  491-498 
(1947)  May. 

Results  obtained  in  twenty  laboratories  are 
reported.  These  data  often  reveal  the  presence 
of  constituents  that  are  known  to  be  absent 
from  the  gas  sample  analyzed.  It  was  found, 
however,  that  the  reproducibility  of  analyses 
made  by  means  of  mass  spectrometers  was  gen¬ 
erally  better  than  that  shown  for  volumetric 
chemical  analyses.  Greatest  difficulty  was  en¬ 
countered  in  spectrometric  analysis  for  meth¬ 
ane,  ethane,  and  nitrogen.  Calculated  heating 
values  based  on  these  analyses  tended  to  be  too 
high,  but  calculated  specific  gravities  were  in 
excellent  agreement  with  the  measured  value. 
Because  the  method  is  still  new,  it  has  nof  been 
subjected  to  much  variation  in  use;  and  conse¬ 
quently  possesses  an  advantage  of  standard¬ 
ization  which  Mr.  Shepherd  would  like  to  retain 
by  publication  of  an  A.S.T.M.  standard  or  other 
suitable  means. 

H.  Hakewill 


Extraction  of  Humic  Acids 


Polansky,  T.  S.  and  Kinney,  C.  R.  SOLVENT 


EXTRACTION  OF  HUMIC  ACIDS  FROM 
NITRIC  ACID-TREATED  BITUMINOUS 
COAL.  Ind.  Eng.  Ghent.  39,  925-929  (1947) 
July. 

A  large  variety  of  active  organic  solvents  and 
solvent  mixtures  were  found  which  extract 
about  86%  humic  acid-like  products  from  the 
treated  coal.  The  properties  which  seem  to  have 
the  greatest  effect  on  solvent  power  for  the 
humic  acids  are  structure  and  surface  tension. 
Doubly  or  triply  bonded  oxygen  or  nitrogen 
compounds  are  effective.  Short  aliphatic  chains 
are  the  most  active.  Longer  chains  are  active  if 
additional  groups  are  attached.  Aromatic  com¬ 
pounds  are  found  to  be  more  active  than  the 
aliphatic  analog  of  the  same  number  of  carbon 
atoms.  Tables  are  presented  showing  the 
amount  of  extractions  obtained  by  the  various 
solvents. 

M.  C.  Miyaji 


Reaction  Intermediates 
Determination 

Eltenton,  G.  C.  THE  STUDY  OF  REACTION 
INTERMEDIATES  BY  MEANS  OF  A  MASS 
SPECTROMETER.  PART  I.  APPARATUS 
AND  METHOD.  J.  Ghent.  Phys.  15,  456-466 
(1947)  July. 

A  procedure  is  described  by  which  the  short¬ 
lived  intermediate  products  of  a  reaction  may 
be  detected  by  coupling  the  reaction  chamber 
with  a  mass  spectrometer.  Preliminary  studies 
of  the  intermediates  formed  in  the  thermal  de¬ 
compositions  of  methane,  ethane,  propane, 
propylene,  butanes,  butylenes,  oxygen  and  ni¬ 
tric  oxide,  with  and  without  added  lead  tetra- 
methyl,  and  dimethyl  ether  and  diazomethane. 
In  addition,  the  intermediates  formed  in  the 
combustion  of  methane,  propane  and  carbon 
monoxide  at  pressures  from  30  mm.  to  140  mm. 
were  investigated. 

S.  Katz 


Ternary  Mixture  Analysis 

Minter,  C.  C.  USE  OF  CONVECTION  EF- 


150 


FECTS  IN  GAS  ANALYSIS  BY  THERMAL 
CONDUCTIVITY.  AruU.  Chem.  19,  464-466 
(1947)  July, 

A  method  has  been  developed  for  analyzing  a 
ternary  mixture  of  gases  by  comparing  its  ther¬ 
mal  conductivity  with  that  of  a  binary  mixture 
of  known  composition  and  then  comparing  the 
effect  of  pressure  on  convection  for  the  two 
mixtures.  While  the  ternary  mixtures  investi¬ 
gated  consisted  only  of  hydrogen,  carbon  diox¬ 
ide,  and  methane,  the  method  should  be  appli¬ 
cable  to  other  combinations  of  gases  that  do  not 
react  chemically  with  each  other. 

Author’s  abstract 


8.  GENERAL  AND  PHYSICAL 
CHEMISTRY 


Carbon  Monoxide  Flames 


Tanford,  C.  and  Pease,  R.  N.  EQUILIBRIUM 
ATOM  AND  FREE  RADICAL  CONCENTRA¬ 
TIONS  IN  CARBON  MONOXIDE  FLAMES 
AND  CORRELATION  WITH  BURNING  VE¬ 
LOCITIES.  J.  Chem.  Phys.  15,  431-433  (1947) 
July.  , 

The  equilibrium  concentrations  of  hydroxyl 
radicals  and  oxygen  and  hydrogen  atoms  in 
moist  carbon  monoxide  flames  have  been  calcu¬ 
lated.  A  close  correlation  between  the  observed 
burning  velocity  and  the  hydrogen  atom  con¬ 
centration  has  been  noted.  A  lesser  correlation 
applies  in  the  case  of  the  hydroxyl  radical  con¬ 
centration  and  there  appears  to  be  none  with 
the  atomic  oxygen  concentrations.  Increased 
burning  velocities  are  not  usually  accompanied 
by  significant  temperature  increases. 

S.  Katz 


10.  CHEMICAL  ENGINEERING 


Absorption  Plant 

Kniel,  L.  and  Slager,  W.  H.  ETHYLENE  PU¬ 
RIFICATION  BY  ABSORPTION  PROCESS. 
Chem.  Eng.  Progress  **Trans.  Section''  43,  336- 
342  (1947)  July. 

Ethylene,  obtained  from  cracking  propane  and 
ethane,  is  recovered  by  means  of  oil  absorp¬ 
tion.  The  product  from  the  absorption  plant, 
consisting  mainly  of  C2  and  Cs  hydrocarbons,  is 
separated  by  fractional  distillation  to  obtain 
ethylene  of  93%  purity.  The  absorption  plant 
operates  at  420-440  psi  gage  and  employs  4.2 
lbs.  of  oil  per  lb.  of  charge  to  recover  99%  of 
the  ethylene  in  the  feed.  The  plant  can  be 
adapted  to  process  various  charge  stocks. 

C.  H.  Riesz 


Cooling  Towers 

DeFlon,  J.  G.  EVALUATING  PERFORM¬ 
ANCE  OF  COOLING  TOWERS.  Chem.  Eng. 
54,  112-116  (1947)  July;  Power  Plant,  Eng.  61, 
76-79  (1947)  July. 

See  Gas  Abstracts  3,  85  (1947)  May  for  ab¬ 
stract. 


Counterflow  Towers 


Zenz,  F.  A.  MECHANISM  OF  COUNTER- 
CURRENT  GAS  LIQUID  FLOW  THROUGH 
PACKED  TOWERS.  Chem.  Eng.  Progress 
"Trans.  Section"  43,  416-428  (1947)  August. 

A  new  approach  to  the  correlation  of  flooding 
points  in  liquid-gas  counterflow  towers  is  pre¬ 
sented. 

J.  D.  Parent 
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Distillation  Calculations 


Fluidisation 


Harbert,  W.  D.  GRAPHICAL  METHOD  FOR 
DISTILLATION  CALCULATIONS.  Petrole^ 
um  Processing  2,  610,  612,  614,  616,  617  (1947) 
AugtLst, 

A  graphical  arrangement  equivalent  to  the 
common  algebraic  procedure  for  performing 
plate  to  plate  distillation  calculations  is  pre¬ 
sented.  It  has  a  small  advantage  of  speed  and 
ease  of  visualization  because  of  the  graphical 
form. 

H.  A.  Dirksen 


Distillation  Nomograph 


Stanton,  W.  H.  BATCH  DISTILLATION 
NOMOGRAPH  FOR  BINARY  OR  MULTI- 
COMPONENT  MIXTURES.  Ind.  Eng.  Chem. 
39,  1042-1043  (1947)  August. 

The  author  uses  a  simplified  version  of  the  Ray¬ 
leigh  equation  and  converts  it  into  a  nomograph 
to  be  used  in  solving  problems  in  batch  distilla¬ 
tion.  The  possibility  of  large  inaccuracies  in 
the  nomograph  offsets  its  advantage  of  speed 
over  the  common  method  using  the  Rayleigh 
equation. 

H.  A.  Dirksen 


Distillation  of  Natural  Gasoline 


Lockhart,  F.  J.  MULTI-COLUMN  DISTIL¬ 
LATION  OF  NATURAL  GASOLINE.  Petro¬ 
leum  Refiner  26,  104-108  (1947)  August. 

See  Gas  Abstracts  3,  136  (1947)  August  for 
abstract. 


Parent,  J.  D.,  Yagol,  N.  and  Steiner,  C.  S. 
FLUIDIZING  PROCESSES:  BASIC  OBSER¬ 
VATIONS  FROM  LABORATORY  EQUIP¬ 
MENT.  Chem.  Eng.  Progress  **Trans.  Section** 
43,  429-436  (1947)  August. 

The  pressure  drop  attending  the  upward  pas¬ 
sage  of  gases  through  beds  of  fluidized  solids 
was  studied.  It  was  found  equivalent  to  the 
suspension  head  opposing  the  flow  regardless 
of  the  nature  of  the  gas  or  solids  or  the  flow 
rate,  in  the  range  investigated,  provided  that 
smooth  fluidization  is  obtained.  Three  types  of 
behavior  have  been  noted  for  a  bed  of  solids 
aerated  in  an  upward  direction:  mechanically 
smooth  fluidization,  channeling,  slugging.  For 
a  given  substance  behavior  depends  on  the  size 
distribution.  Other  observations  relating  to  be¬ 
havior  of  fluidized  solids  in  relatively  small 
tubes  are  presented. 

Authors*  abstract 


Fluidization 


King,  J.  G.  CONTROL  OF  CHEMICAL  RE¬ 
ACTIONS  ON  A  LARGE  SCALE.  Gas  Times 
51,  369-372  (1947)  June  14;  Gas  World  129, 
779-786,  808  (1947)  June  14. 

This  is  essentially  an  exposition  of  the  fluidiza¬ 
tion  technique. 

J.  D.  Parent 


Fluidization 


Rigden,  P.  J.  THE  SPECIFIC  SURFACE  OF 
POWDERS.  J.  Soc.  Chem.  Ind.  66,  130-136 
(1947)  AprU. 

The  Kozeny  porosity  function  is  declared  to  be 
inaccurate.  The  flow  equation  is  re-derived 
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taking  slip  along  porewalls  into  consideration. 
This  is  very  important  for  very  fine  powders. 
Excellent  agreement  is  obtained  with  several 
materials  using  air  and  liquid  permeability  de¬ 
terminations.  Dependence  of  calculated  surface 
on  the  mean  gas  pressure  used  is  largely  elimi¬ 
nated.  ! 

J.  D.  Parent 


Fractional  Distillation  and 
Absorption 


Heat  Transfer  Coefficients 


Donohue,  D.  A.  HEAT  TRANSFER  COEFFI¬ 
CIENTS  FOR  CONDENSING  HYDROCAR¬ 
BON  VAPORS.  Petroleum  Refiner  26,  116-117 
(1947)  August, 

A  simplified  form  of  the  Nusselt  equation  is 
presented  for  calculating  heat  transfer  coeffi¬ 
cients  for  hydrocarbon  vapors  condensing  on 
horizontal  tubes. 

J.  D.  Parent 


Edmister,  W.  C.  HYDROCARBON  ABSORP¬ 
TION  AND  FRACTIONATION  PROCESS 
DESIGN  METHOD.  III.  Petroleum  Engr.  18, 
39-44,  46  (1947)  July. 

The  elements  of  vaporization  and  condensation 
theory  are  presented. 

J.  D.  Parent 


Heat  Transfer  at  High  Pressure 


Colburn,  A.  P.,  Drew,  T.  B.  and  Worthington, 
H.  HEAT  TRANSFER  IN  A  3-1  HYDRO¬ 
GEN-NITROGEN  MIXTURE  AT  HIGH 
PRESSURE.  Ind.  Eng.  Chem.  39,  968-964 
(1947)  August. 

Experiments  were  conducted  for  flow  inside  a 
6-foot  length  of  %-inch  i.d.  steel  tubing  heated 
by  steam,  at  gas  pressures  from  30  to  900  at¬ 
mospheres.  The  Reynolds  numbers  extend  from 
40,000  to  the  unusually  high  value  of  440,000. 
The  results  are  in  good  agreement  with  the 
usual  relations  for  heat  transfer.  In  the  corre¬ 
lations  the  effects  of  pressure  on  the  relevant 
properties  of  the  mixture  are  taken  into  ac¬ 
count.  Methods  of  estimating  these  effects, 
which  were  not  pronounced  over  the  pressure 
range  studied,  are  presented.  Concurrence  of 
the  data  with  those  for  better  known  gases  is 
shown  by  the  inclusion  of  experimental  data  for 
air  at  6  to  8  atmospheres  and  at  Reynolds  num¬ 
bers  from  9,000  to  60,000. 

Authors’  abstract 


Heat  Transfer  Coefficients 

Zieman,  W.  E.  and  Katz,  D.  L.  BOILING  CO¬ 
EFFICIENTS  FOR  FINNED  TUBES.  Petro¬ 
leum  Refiner  26,  78-82  (1947)  August. 

Overall  coefficients  of  heat  transfer  have  been 
measured  for  boiling  isobutane  and  n-hexane 
outside  of  horizontal  tubes.  The  removal  of  the 
steam  condensate  from  the  inside  of  the  tube  is 
shown  to  have  a  significant  effect  on  the  heat 
transfer.  A  finned  tube  having  2.4  times  the 
outside  surface  of  a  plain  tube  gave  from  1.4  to 
2.0  times  as  much  heat  transfer  per  foot  of 
length. 

Authors’  abstract 


Heat  Transfer  Salts 


Alexander,  J.,  Jr.  and  Hindin,  S.  G.  PHASE 
RELATIONS  IN  HEAT  TRANSFER  SALT 
SYSTEMS.  Ind.  Eng.  Chem.  39,  1044-1049 
(1947)  August. 

A  phase  diagram  is  presented  which  gives  in 
detail  the  initial  freezing  points  of  the  system 
sodium  and  potassium  nitrites  and  nitrates,  a 
portion  of  which  represents  the  heat  transfer 
material  used  in  Houdry  fixed-bed  catal5d;ic 
cracking  units.  Other  diagrams  are  given  which 
show  the  effects  on  the  commercially  used  por¬ 
tion  of  this  system  of  certain  chemical  reactions 
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^hich  tend  to  taKe  place  as  the  mixture  ages. 
These  reactions  include  the  oxidation  of  nitrite 
ion  to  nitrate  ion,  and  the  formation  of  hydrox¬ 
ide  and  carbonate  ions  as  a  result  of  internal 
oxidation-reduction  followed  by  the  absorption 
of  water  vapor  and  carbon  dioxide.  Processes 
for  the  commercial  control  of  these  reactions 
are  discussed.  The  experimental  methods  used 
in  the  study  are  also  described. 

Authors’  abstract 


High  Pressures 


Comings,  E.  W.  RECENT  ADVANCES  IN 
THE  USE  OF  HIGH  PRESSURES.  Ind.  Eng. 
Chem.  39,  948-952  (1947)  August. 

References  are  given  for  recent  literature  on 
P-V-T  relations,  liquid-vapor  equilibria,  ther¬ 
modynamic  properties,  and  equipment  design 
for  high  pressures.  The  reviewer  feels  that  this 
should  be  welcomed  by  research  men  in  the 
fields  mentioned. 

J.  D.  Parent 


Thermal  Conductivity 


Comings,  E.  W.  and  Nathan,  M.  F.  THERMAL 
CONDUCTIVITY  OF  GASES  AT  HIGH 
PRESSURES.  Ind.  Eng.  Chem.  39,  964-970 
(1947)  August. 

A  method  for  predicting  the  thermal  conduc¬ 
tivity  of  a  gas  at  high  pressures  is  described. 
This  requires  only  a  knowledge  of  the  critical 
pressure,  the  critical  temperature,  and  the  ther¬ 
mal  conductivity  at  atmospheric  pressure  and 
the  temperature  in  question  for  the  gas.  En- 
skog’s  equation  of  state  and  his  two  equations 
relating  viscosity  ratio  with  density  and  ther¬ 
mal  conductivity  ratio  with  density  are  used  as 
a  basis.  The  constants  in  all  these  equations 
are  the  same.  These  constants  are  evaluated 
from  available  P-V-T  data  and  high  pressure 
gas-viscosity  data,  and  are  then  used  to  predict 


the  thermal  conductivity  ratio  at  high  pres¬ 
sures.  The  calculated  ratios  are  arranged  as  a 
function  of  reduced  pressure  and  reduced  tem¬ 
perature.  The  effect  of  pressure  on  the  Prandtl 
number  ratio  has  also  been  determined.  A 
graph  is  presented  showing  this  ratio  as  a  func¬ 
tion  of  reduced  pressure  and  reduced  tem¬ 
perature. 

Authors’  abstract 


Thermodynamics 


Edmister,  W.  C.  APPLICATIONS  OF  THER¬ 
MODYNAMICS  TO  HYDROCARBON  PROC¬ 
ESSING.  PART  I.  INTRODUCTION  AND 
SUMMARY.  Petroleum  Refiner  26,  77-82  (1947) 
July. 

This  paper  is  the  first  of  a  series  of  articles  on 
thermodynamics  applied  to  the  hydrocarbon  in¬ 
dustry.  Thermodynamic  fundamentals  are  out¬ 
lined,  followed  by  a  brief  reference  to  process 
applications.  Several  of  the  articles  to  be  pre¬ 
sented  in  this  series  have  been  published  pre¬ 
viously  elsewhere. 

S.  Katz 


Vapor  Velocity  Nomograph 


Frishe,  W.  C.  ALIGNMENT  CHART  FOR 
CALCULATING  ALLOWABLE  VAPOR  VE¬ 
LOCITY  IN  PLATE  TOWERS.  Petroleum  Re- 
finer  26, 110-111  (1947)  July. 

A  nomograph  for  the  usual  allowable  vapor 
velocity  equation  is  presented. 

J.  D.  Parent 
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11.  PROCESS  EQUIPMENT  AND 
INSTRUMENTATION 


Gas  Analyzer 


Lewis,  J.  M.  GAS  ANALYZERS  FOR  IN¬ 
DUSTRIAL  CONTROL  AND  PROTECTION. 
Oil  &  Goa  J.  46,  266,  276  (1947)  Jidy  26. 

A  description  is  given  of  an  explosion  proof 
combustible-gas  analyzer.  Combustibles  are  de¬ 
termined  using  the  principle  of  the  electrical 
bridge  circuit  consisting  of  two  platinum  fila¬ 
ments,  one  a  reference  cell,  and  the  other  the 
detector  where  the  combustion  of  the  gas  in¬ 
creases  the  resistance  of  the  platinum  wire.  The 
analyzer  may  be  applied  to  detect  hydrogen 
leaks,  fuel  leaks  and  other  combustibles  around 
oil  refineries.  Oxygen  concentration  is  meas¬ 
ured  in  a  detector  cell,  where  it  causes  a  de¬ 
polarization  effect  with  the  hydrogen  evolved 
from  the  cell.  The  magnitude  of  the  depolariz¬ 
ing  effect  governs  the  magnitude  of  the  e.m.f.  of 
the  cell.  The  more  O2,  the  higher  is  the  e.m.f. 
generated  by  the  cell.  The  CO  is  measured  using 
a  catalyst  known  as  “Hopcalite.”  A  thermopile 
and  an  indicating  meter  or  an  electronic  record¬ 
ing  potentiometer  are  used  to  determine  the 
CO. 

M.  C.  Miyaji 


Gas  Purity  Testing 


Weber,  E.  J.  (assigned  to  American  Gas  Asso¬ 
ciation,  Inc.)  GAS  PURITY  TESTING  DE¬ 
VICE.  U.  S.  2,442,604  (1947)  June  17. 

A  device  has  been  patented  for  the  purpose  of 


measuring  the  purity  of  a  gas.  It  utilizes  elec¬ 
trically  heated  bimetallic  thermomotive  ele¬ 
ments  in  chambers  provided  for  the  test  gas 
and  a  reference  gas  respectively.  The  tempera¬ 
ture  and  consequent  position  of  the  bimetallic 
elements  varies  with  the  thermal  conductivity 
and  hence  the  composition  of  the  gas.  A  signal¬ 
ling  system  is  operated  by  means  of  contacts 
mounted  on  the  bimetallic  strips.  The  position 
of  the  stationary  contacts  is  adjusted  by  a  point¬ 
er  on  a  scale  which  can  be  calibrated  in  percent 
purity  or  other  convenient  units.  Means  are 
provided  for  the  effect  of  ambient  temperature. 
Other  embodiments  of  this  device  include  means 
for  indicating  whether  the  test  gas  is  above  or 
below  a  certain  purity. 

M.  Nolt 


Heat  Exchanger 


Coons,  K.  W.,  Hargis,  A.  M.,  Hewes,  P.  Q.  and 
Weems,  F.  T.  SPIRAL  HEAT  EXCHANGER. 
Chem.  Eng.  Progress  **Trans.  Section**  43,  406- 
414  (1947)  August. 

Heat-transfer  characteristics  of  spiral  heat  ex¬ 
changers  are  presented  under  varying  condi¬ 
tions  when  heating  or  cooling  oil,  water,  brine, 
and  steam.  Graphical  analysis  of  the  Dittus- 
Boelter  equation  shows  that  using  .8  as  the 
exponent  of  Re  is  satisfactory  for  the  design 
of  spiral  exchanger  under  turbulenf  conditions. 
When  heating  or  cooling  oils  under  viscous- 
flow  conditions,  the  over-all  coefficients  are 
shown  to  be  60%  to  100%  higher  than  calcu¬ 
lated  values.  Flow  characteristics  of  spirals 
are  reported  showing  turbulence  beginning  at 
values  of  Re  between  1,400  and  1,800. 

H.  A.  Dirksen 


Heat  Exchanger 


Housman,  J.  G.  MAINTENANCE  OF  TUB- 
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ULAR  HEAT  EXCHANGERS.  Petroleum  Re¬ 
finer  26,  89-92  (1947)  July. 


Orifice  Meters 


The  necessity  of  repair  of  tubular  heat  ex¬ 
changers  is  judged  usually  on  the  basis  of  (1) 
excessive  pressure  drop,  (2)  sufficient  loss  of 
efficiency  to  effect  operation,  (3)  contamina¬ 
tion  of  fluids  by  internal  leakage,  (4)  exces¬ 
sive  external  leakage,  and  (5)  expected  life 
based  on  previous  records.  The  frequency  of 
maintenance  of  a  particular  exchanger  depends 
on  the  fluid  combination,  temperature  level, 
temperature  differential,  pressure  level,  pres¬ 
sure  differential,  and  velocities  of  fluids.  Dis-“ 
assembly  of  exchangers  is  accomplished  by 
combinations  of  chain  fall  and  jacks.  Cleaning 
after  partial  or  complete  disassembly  consists 
in  sawing  and  drilling  or  methods  of  chemically 
dissolving  depositions. 

C.  Von  Fredersdorff 


Injector  Design 


DESIGN  OF  INJECTORS  FOR  LOW-PRES¬ 
SURE  AIR  FLOW.  Heating  &  Ventilating  44, 
82-94  (1947)  July. 

This  paper  is  a  detailed  discussion  of  injectors 
when  in  use  as  exhausters,  blowers  or  boosters. 
Types  of  injectors,  injector  performance  and 
design  are  discussed  and  illustrated  by  sketches, 
graphs,  performance  curves  and  specific  design 
problems.  The  limiting  factors  affecting  in¬ 
jector  performance  are  as  follows:  (1)  The 
section  at  which  entrainment  is  completed  and 
the  area  of  this  section.  (2)  Momentum  of  the 
jet  and  its  area.  (3)  Momentum  of  the  mixed 
stream  at  its  area  at  various  sections  of  the 
system.  (4)  Whether  or  not  abrupt  expansion 
of  the  mixed  stream  occurs,  and  the  pressure 
changes  such  expansion  brings  about.  (6)  Ve¬ 
locity  pressure  at  any  point  in  the  system.  (6) 
Conversion  of  velocity  pressure  to  static  pres¬ 
sure  in  the  diffuser  outlet.  (7)  Efficiency  of  the 
system.  (8)  Quantity  of  air  entrained  under  a 
given  set  of  conditions.  (9)  Total  and  static 
pressures  developed  by  the  injector.  Methods 
and  formula  for  calculating  injector  efficiency 
for  high  and  low  pressure  jets  are  also  given. 

E.  F.  Davis 


Bean,  H.  S.  INDICATIONS  OF  AN  ORIFICE 
METER.  Am.  Gas  Assoc.  Monthly  29,  337-341, 
349  (1947)  July- August. 

In  1929  four  manufacturers  of  orifice  meters 
made  a  series  of  tests  to  determine  the  effects 
of  certain  installation  and  construction  con¬ 
ditions  upon  the  indications  of  orifice  meters. 
The  conditions  covered  by  these  tests  were: 
location  and  size  of  straightening  vanes  posi¬ 
tion  and  design  of  thermometer  wells;  rough¬ 
ness  of  pipe  adjacent  to  an  orifice;  form  of 
orifice  holding  flange;  partial  eccentricity  of 
the  orifice ;  thickness  of  orifice  edge ;  and  round¬ 
ing  of  orifice  inlet  corner.  The  results  of  these 
tests  have  not  been  published  heretofore,  al¬ 
though  they  were  utilized  in  reports  of  commit¬ 
tees  of  the  American  Gas  Association  and  the 
American  Society  of  Mechanical  Engineers. 
This  paper  outlines  the  tests,  and  summarizes 
the  results,  supplemented  with  conclusions 
thereon. 

Author’s  abstract 


Oxygen  Measurement 


Perley,  G.  A.  and  Godshalk,  J.  B.  (assigned  to 
Leeds  and  Northrup  Company)  MEASURE¬ 
MENT  OF  OXYGEN  IN  GAS  MIXTURES. 
U.  S.  2,422,129  (1947)  June  10. 

In  this  apparatus,  oxygen  in  a  mixture  of  one 
or  more  other  components  is  determined  by  the 
measurement  of  the  thermal  conductivity  of  a 
mixture  of  sample  gas  with  hydrogen  or  dis¬ 
sociated  ammonia  before  and  after  combustion 
at  a  temperature  from  650°  to  lOOOoC.  in  a  com¬ 
bustion  tube  of  a  non-catalytic  refractory  ma¬ 
terial.  Means  are  provided  for  the  addition  of 
the  combustible  gas  to  sample  gas  at  a  constant 
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ratio  by  volume,  for  saturation  of  the  entering 
gases  with  water  vapor  as  well  as  condensation 
of  excess  moisture  after  combustion.  The  use 
of  a  non-<:atalytic  combustion  chamber  is  said  to 
prevent  any  reactions  other  than  that  between 
hydrogen  and  oxygen  from  taking  place.  This 
apparatus  may  be  adapted  for  operation  under 
conditions  of  pressure  either  less  than  or  greater 
than  atmospheric.  Dimensions  of  the  critical 
parts  are  given,  and  a  complete  electrical  dia¬ 
gram  is  included. 

M.  Nolt 


Removal  of  Combustible  Material 


Reiss,  A.  METHOD  OF  CLEANING  FLUES 
OR  THE  LIKE  WHICH  CONDUCT  PRODUC¬ 
ER  GAS.  U.  S,  2,423,157  (1947)  Jtdy  1. 

The  invention  relates  to  a  method  for  removing 
combustible  material  such  as  tar  and  non-com¬ 
bustible  ash  from  flues  and  other  lines.  Es¬ 
sentially  the  process  involves  intensive  mixing 
with  air  or  ite  equivalent  to  bum  combustible 
material,  and  blowing  ash  from  the  system. 

J.  D.  Parent 


12.  MATERIALS  OF 
CONSTRUCTION 


Corrosion 


Rohrman,  F.  A.  CORROSION  STUDIES  FOR 


THE  PETROLEUM  REFINING  INDUSTRY. 
PART  2.  Petroleum  Refiner  26,  93-98  (1947) 
July, 

This  is  the  second  in  a  series  of  articles  on  cor¬ 
rosion  studies  made  for  the  petroleum  refining 
industry,  and  it  deals  with  the  factors  affecting 
corrosion.  These  factors  are  divided  into  three 
main  groups.  These  are:  (1)  conditions  in¬ 
herent  in  the  metal  itself,  (2)  conditions  in 
the  solution  surrounding  the  metal,  and  (3) 
conditions  involving  other  external  media.  The 
mechanism  of  each  of  these  factors  is  discussed 
and  illustrated  by  a  few  examples.  A  table 
giving  a  list  of  corrosive  solutions,  the  cor¬ 
responding  resistant  metal,  the  limiting  con¬ 
centration  of  the  solution,  and  the  type  of 
protective  film  is  also  presented  in  this  article. 

S.  Mori 


Corrosion  Tests 


Kendall,  V.  V.  STATISTICAL  ANALYSIS  OF 
TEST  CONTAINERS  FOR  CONDENSATE 
WELL  CORROSION  STUDIES.  Corrosion  3, 
359-366  (1947)  August. 

Two  methods  for  testing  material  used  in  gas 
condensate  wells  under  high  pressure,  one 
under  very  turbulent  flow  and  the  other  under 
conditions  very  similar  to  ordinary  flow  in  the 
pipeline,  are  described.  Deviation  of  the  data 
collected  from  the  first  method  from  the  re¬ 
gression  line  equation,  and  the  deviation  of  the 
data  from  the  second  method  from  a  constant 
loss  line  are  given  a  statistical  analysis. 

S.  Mori 
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